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The use of steel fibers in plain and reinforced concrete demonstrated a
pumber of advantages, such as increasing the flexural capacity, stiffness,
ductility and energy absorption capacity. Under the service load, there was
an improvement in crack control characteristics, While the use of steel fiber
has not been very extensive ( because of insufficient shori-term and
long~term performance data ) , there has been a recent increase in practical
applications of steel fiber .

An attempt has been made to develop a procedure for the nonlinear
analysis of fiber reinforced concrete members. The finite element method
has been used to investigate the behaviour in the pre and post-cracking
levels up to the ultimate load. Eight noded two dimensional Isoparametric
elements have been used to simulate the concrete. The smeared
representation has been used to simulate the reinforcement with perfect
bond with concrete.

The compressive strength of concrete is simulated by an elasto-plastic
work-hardening model followed by a perfectly plastic behaviour, which is
terminated at the onset of crushing. On the other hand the behaviour in
tension 1s simulated by implementing the smeared crack model Two
concepts were used to simulate the post-cracking behaviour of concrete
tension stiffening concept and strain softening concept that accounts for the
retained post-cracking stresses, and the shear retention mode] that modifies
the shear modulus of rigidity as the crack appears. Compressive strength
reduction due to orthogonal cracks has been incorporated and simulated by
using three models. This parameter has noticeable effect on the collapse
loads of some specimens tested in this study.

The nenlinear equations of equilibrium have besn solved using an
mcremental-iterative technique under load control with force convergence
criterion. The solution algorithm used throughout this search is modified
Newton-Raphson method.

The geometrical nonlinearity was meorporated in this study, the finite
element solution shows that geometrical nonlinearity has no effect on the
behaviour of beams failing in shear and deep beams.

Many different categories of fiber reinforced concrete beams have
been analysed, and a comparsion between the finite element results and
experimental results was made. In general the finile element solutions give
a good agreement with the experimental results,

The effect of steel fibers on stresses in longitudinal and transverse
bars has been studied. The stresses in steel bars were significantly reduced
when the volume fraction was increased.
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